In an attempt to monitor the levels of bacterial contamination during different stages of beef carcass preparation at Beni-Suef abattoir, Egypt, 20 beef carcasses were examined. Each carcass was represented by swabs from the abdomen, neck, shoulder, thigh and thorax, collected after dehiding, after evisceration and after complete preparation. Each swab was examined for the total mesophilic, psychrophilic and staphylococcal counts, MPN of coliforms, fecal coliforms and E. coli. The mesophilic counts in the examined swabs of abdomen, neck, shoulder, thigh and thorax after dehiding were 3×10 6 , 3×10 6
INTRODUCTION
icrobial contamination of the carcass during slaughtering process result in spoilage of meat, reduce its shelf life and represents public health hazards (Nortje et al.,1990) . Consequently, many food-borne outbreaks are related to consumption of meat containing pathogenic microorganisms. Efficient measure to reduce beef carcasses contamination begins with defining probable sources of contamination. Muscles of healthy cattle are usually sterile (Anderson et al., 1992) ; consequently, tissues become contaminated during the slaughtering practice. Sources of meat contamination during slaughtering could be classified into those associated with the animal, processing practices, abattoir facilities and workers. The hygienic and manufacturing practices inside the abattoir control the rate of bacterial contamination during slaughtering processes. Even in the best-managed slaughter facilities, contamination may still occur. Both nonpathogenic and pathogenic microorganisms have been isolated from beef carcasses inside abattoir (Dickson and Anderson, 1992) . Animal sources of carcass contamination include the hide and gastrointestinal tract (Bell, 1997) additionally, the cutting of carcasses, involves the use of utensils, equipment and knives transfer more microorganism to beef tissues. Furthermore, the workers` hands, cloths and their instruments could spread contamination into the surface of beef carcasses (Gracey and Collins, 1992) . In most developing countries, the absence or non-respect of exist hygienic practices in slaughtering, dressing and evisceration has been found to be one of the major causes of high surface contamination of beef carcasses by pathogenic and nonpathogenic microorganism (Eugène et al., 2013) . Therefore, this study was carried out to monitor the surface contamination of beef carcasses during different stages of carcass preparation.
MATERIAL AND METHODS

Collection of samples
Twenty beef carcasses slaughtered at BeniSuef half-automatic abattoir (Beni-Suef, Egypt) were examined to monitor the degree of surface contamination during the stages of preparation. Each carcass was represented by swabs from the neck, thorax, shoulder, abdomen and thigh. The swabs were collected during three stages; after dehiding, evisceration and complete preparation using sterile cotton swabs. The collected swabs were identified and transferred with minimum delay in a sterile icebox to the laboratory for further preparation and examination.
Bacteriological examination:
Samples preparation:
Ten-fold serial dilutions were prepared from the cotton swabs using 0.1 % sterile buffered peptone water. 
RESULTS
Concerning the mesophilic counts, the obtained results in Table ( Table ( 2) outlined them after evisceration, they accounted for 2×10 (Table, 3) . As regard to the psychrophilic counts, from the data outlined in Table (1) , it could be clarified that in the examined carcass swabs from abdomen, neck, shoulder, thigh and thorax after dehiding they were 6×10 (Table 3) . Regarding the staphylococcal counts, the illustrated results in Table ( (Table 3) . As concern to the coliforms (MPN), the aforementioned results in Table ( 1) clarified that in the examined carcass swabs from abdomen, neck, shoulder, thigh and thorax after dehiding they were 2×10 ± 1×10, 4×10 (Table 3) . The results of fecal coliforms (MPN) were illustrated in Table ( 1), it was found that in the examined carcass swabs from abdomen, neck, shoulder, thigh and thorax after dehiding they were 9 ± 6, 9×10 ± 2×10, 3×10 ± 1×10, 9×10 ± 3×10, 3×10 ± 1×10 m.os./cm 2 , respectively. Whereas, the data in Table ( 2) outlined the fecal coliforms (MPN) in these samples after evisceration, which accounted for <3 ± 1, 5×10 ± 2×10, 4 ± 3, 3×10 ± 1×10, 7 ± 5 m.os./cm 2 , respectively. While after preparation they were <3 ± 0, 5×10 ± 2×10, <3 ± 2, 7 ± 5, <3 ± 0 m.os./cm 2 , respectively (Table 3) . Furthermore, it could be clarified from Table (1) that the E. coli (MPN) in the examined carcass swabs from abdomen, neck, shoulder, thigh and thorax after dehiding were 4 ± 3, 4×10 ± 2×10, 1×10 ± 6, 7×10 ± 3×10, 1×10 ± 6 m.os./cm 2 , respectively. While after evisceration they were <3 ± 0, 3×10 ± 1×10, 4 ± 3, 2×10 ± 1×10, 7 ± 5 m.os./cm2, respectively (Table  2) , and after preparation they accounted for <3 ± 0, 2×10 ± 1×10, 3 ± 3, <3 ± 0, <3 ± 0 m.os./cm2, respectively (Table 3) .
DISCUSSION
Mesophilic counts: Fliss et al. (1991) ; Wanas (1995) and Ibrahim (1997) have obtained similar mesophilic count values to those of the present study. While lower figures were reported by Kandil (1992) ; Lasta et al. (1992) ; Khalafalla (1996) ; Paul and Murray (1997) and Murray et al. (2001) . On the contrary, higher values were reported by Mulder and Krol (1976) . Six and four out of 20 samples of shoulder and abdomen swabs after dehiding exceeded the permissible limits (10 6 CFU/cm 2 ) stated by ES (2004) , respectively, while 4 and 5 samples exceeded such value after evisceration, however 7 and 5 samples exceeded the limit after preparation, respectively. In this respect, Mates (1983) stated that meat is unfit for human consumption when surface counts are more than 10 6 /cm 2 and interior counts of 10 5 /g. The high surface contamination of examined carcasses could be attributed to contaminated hides, which spread the bacteria during dressing. However, the skinning-associated factors such as equipment, tools and workers contributed such cross contamination during dressing (Bacon et al., 2000; and Collis et al., 2004) . This is consistent with the hypothesis of Midgley and Desmarchelier (2001) who mentioned that tissues of healthy cattle are sterile before the first incision through the hide is made, but dressing procedures can lead to the transfer of bacteria from the hide onto the meat. Although, Mc Evoy et al. (2000) concluded that the slaughter of cattle with excessively dirty hides would result in increased bacterial contamination on the carcass, while Bell (1997) reported that it is much more difficult to restrict contamination from the hide. Other sources of contamination of carcass surface were recorded in the study of Nottingham (1982) , which are the exterior and the gut of the animal, the knives, other utensils, butchery tables, etc., so that variations in count often reflect the hygienic conditions in the abattoir.
Psychrophilic counts: Lasta et al. (1992) reported nearly similar psychrophilic figures, while Abu-Eshi and Georgiev (1987) reported higher ones. The contamination with psychrophilic bacteria is originally of faecal origin; as well from soil and water. At the time of slaughter, the meat may be contaminated from the hands and clothes of the staff, from knives, and other equipment. Moreover, the cross contamination as carcasses are repeatedly handled during on-and off-loading at abattoir (Nortje et al., 1990) .
Staphylococcal count: Nearly similar results of staphylococcal counts were reported by Desmarhelier et al. (1999) . While lower figures were recorded by Nortje et al. (1990) and Caprioli et al. (2000) . On the other hand, Sokair and Anozie (1990), Mathieu et al. (1991) and Kandil (1992) recorded higher figures. The reasons of higher values of staphylococcal counts on the surface of examined carcasses are abattoir workers, as their hands were found to be highly contaminated; this is in accordance with the reports of Schlegelova et al. (2004) . Additionally, Dickson and Anderson (1992) and Sokari and Anozie (1990) mentioned that contaminated skin, faeces, the contents of digestive organs, butchers` knives, hands, cloths and contaminated water are the main sources of contamination with Staphylococcal spp. during meat processing. In this respect, APHA (1992) stated that the presence of staphylococci is an indication of the preparation and handling of carcasses and meat by infected workers who are harboring the bacteria in their noses or skin or any infected lesions. Therefore, it is recommended that workers with sinus infections or recurrent cold and those with hand abrasions should be prevented from contribution in handling of slaughtered carcasses. Moreover, strict personnel hygienic measures should be adopted during preparation, dressing and handling of carcasses and meat.
Coliforms (MPN): Approximately similar values of coliforms (MPN) were obtained by Fliss et al. (1991 ), Emara (1992 , Khalafalla (1996) . However, higher figure was reported by Ibrahim (1997) and low figures were recorded by Kandil (1992) and Paul and Murray (1997) . The surface contamination of beef carcasses with coliforms could be attributed to contamination from their intestine; however, hides and hooves contain large number of such organisms from soil, manure and feed. Besides, the contaminated water, utensils and equipment used in carcass slaughtering, dressing and evisceration, these results held the views previously reported of Guthrie (1988) ; Gracey and Collins (1992) and Marriot (1997) . In general, the coliforms are undesirable organisms in foods, and their presence on surface of carcasses is considered an indication of sewage contamination and hence of the possible presence of enteric pathogens (Frazier and Westhoff, 1989) .
Fecal coliforms: In this regard, Wanas (1995) and Vanderlinde et al. (1998) obtained approximately similar results, while higher figure was reported by Ibrahim (1997) . According to the maximum acceptable limit of faecal colifroms stated by ICMSF (1980) , it was clear that none of the examined carcasses is not acceptable according to such limit. In this concern, it was reported by Nortje and Naudè (1981) that after completion of a typical hygienic dressing to beef carcass, it is likely to carry from 10 to 100 faecal coliforms/cm 2 . It is well known that the presence of fecal coliforms on the surface of slaughtered beef is related to faecal contamination. This substantiates the hypothesis reported by Banwart (1981) that faecal coliforms can originate from improperly sanitized working surfaces during dressing of carcasses, therefore, their presence would reflect the quality of sanitation. In this respect, Frazier and Westhoff (1989) pointed out that during slaughter, dressing and evisceration, microorganisms came chiefly from the contaminated hide, water, floor and the intestinal tract.
E. coli (MPN): The analysis of foods of animal origin for the levels of E. coli has been widely recognized as a pointer for fecal contamination. Nevertheless, the presence of such organism indicates the possibility of occurrence of microbiological hazards. Accordingly, these findings confirm the fecal contamination of examined beef carcasses during different stages of preparation and alarm the presence of public health risk; this is in accordance with that reported by Brown and BairdParker (1982) .
CONCLUSION
From the current study, it could be concluded that six and four out of 20 samples of shoulder and abdomen swabs after dehiding exceeded the permissible limits of total bacterial count (10 6 CFU/cm 2 ) stated by ES (2004) , while four and five samples exceeded such value after evisceration, however seven and five samples exceeded the limit after preparation, respectively. The bacterial contamination of carcass surfaces originates mainly from the exterior and the GIT of the animal, but also from knives, utensils, water, and handlers. The presence of staphylococci is a sign of contamination by infected workers. The surface contamination of beef carcasses with coliforms could be attributed to contamination from GIT; however, hides and hooves harbor large number of such organisms and contribute in contamination. Finally, the surface contamination of slaughtered animals with fecal coliforms and/or E. coli is of no doubt that fecal contamination occurred. The level of contamination by microorganisms was found to increase gradually with the different stages of carcass preparation because additional sources were involved. -Eshi, I. and Georgiev, L. 1987 
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